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5. The dodecahedron.
We start with the cube inscribed in the given sphere with diameter D. We then draw pentagons which have the edges of the cube as diagonals in the manner shown in the figure. If H, N, M, 0 be the middle points of the sides of the face BF, and H, G, L, K the middle points of the sides of the face BD, join NO, GK which are then parallel to BGy and draw MH, HL bisecting them at right angles at P, Q.
Divide PJV, PO, QH in extreme and mean ratio at R, S, 7, and let PR, PS, QT be the greater segments. Draw RU, PX, SV at right angles to the plane BF, and TW at right angles to
the plane BD, such that each of these perpendiculars = PR or PS. Join UV, 70, CW, WB, BU> These determine one of the pentagonal faces, and the others are drawn similarly.
It is then proved that each of the pentagons, as UVCWB, is (1) equilateral, (2) in the same plane, (3) equiangular.
As regards the sides we see, e. g., that
.BET2 = BR*+RU* =
= 4JJP2 (by means of XIII. 4) = Z7F2,
and so on.